Abstract. Due to the dynamic nature of the Web as well as its heterogeneous audience, web applications are more likely to rapidly evolve leading to inconsistencies among requirements during the development process. With the purpose to deal with these inconsistencies, web developers need to know dependencies among requirements considering that the understanding of these dependencies helps in better managing and maintaining web applications. In this paper, an algorithm has been defined and implemented in order to analyze dependencies among functional and nonfunctional requirements (in a goal-oriented approach) for understanding which is the impact derived from a change during the Model-Driven Web Engineering process. This Impact Analysis would support web developer in selecting requirements to be implemented ensuring that web applications finally satisfy the audience.
Introduction
Requirements in web engineering (WE) tend to rapidly evolve due to the dynamic nature of the Web [1] . This continuous evolution may lead to inconsistencies among requirements and the web application. This discrepancy may hinder the web developers to understand how the changes in the requirements affects the final web application. In this context, a crucial issue in WE is the Impact Analysis (IA) of requirements, which is the task of identifying the potential consequences of a change or estimating what needs to be modified to accomplish a change [2] . We define a "change" as any modification on a web requirement, i.e., add or delete a requirement. Usually, IA has been done intuitively by web applications developers after some cursory examination of the code and documentation. This may be sufficient for small web applications, but it is not enough for sophisticated ones (i.e. a money exchange and transfer web application). In addition, empirical investigation shows that even experienced web applications developers predict incomplete sets of change impacts [3] .
In order to effectively analyze the impact of requirements in web applications the dependencies among requirements should be explicitly considered to better manage changes. Actually, inconsistencies are defined as negative dependencies among the set of requirements, caused by the fact that requirements often originate from stakeholders with different or conflicting viewpoints. Commonly, the IA is performed only on functional requirements (FRs), leaving aside the nonfunctional requirements (NFRs) as shown in [4, 5] . In software engineering (SE), FR describes system services, behavior or functions, whereas NFR, or quality requirements, specify a constraint on the system or on the development process [6] . According to [7] , we believe that the NFRs must be considered from the beginning of the development process and that the IA should be done on both kinds of requirements: FR and NFRs.
Interestingly, the inclusion of goal-oriented requirements engineering (GORE) in WE [8,9,10,11] offers a better analysis in web application design due to the fact that requirements are explicitly specified in goal-oriented models, thus supporting developers in evaluating the implementation of certain requirements (FR and NFRs) for desigining successful software. In the GORE field, FR are related to goals and sub-goals whereas NFRs are named softgoals, commonly used to represent objectives that miss clear-cut criteria. Specifically, finding right tradeoffs for dependent NFRs is an important step when impact of requirements is being analyzed [12] , i.e., a web application without passwords is usable, but not very secure, increased usability reduce security or increased security reduce usability. Unfortunately, finding these tradeoffs among dependent web requirements is not a trivial task due to the dynamic nature of the Web. Therefore, it is important to improve the use of the requirements engineering (RE) in further steps of the web application development process.
There have been many attempts to provide techniques and methods to deal with some aspects of the RE process for the development of web applications, but there is still a need for solutions which enable the designer to know which requirements are affected because of a change in the web application design besides of considering the NFRs involved in the development process.
The proposal presented through the paper consist in a GORE approach for supporting web developers in analyzing the impact of a change by considering both FR and NFRs. To this aim, an algorithm has been defined to support web developer in (i) clearly identifying dependencies among FR and NFRs, and (ii) automatically performing the IA by determining right tradeoffs. The main benefit of our approach is that provides information about the different design alternatives, thus allowing developers to make more informed design decisions for implementing a web application that fully-satisfies FR, while there is a tradeoff among NFRs.
